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Abstract of JP2003050405 
PROBLEM TO BE SOLVED: To provide the 
manufacturing method of a TFT(thin film 
transistor) array having simple processes. 
SOLUTION: In this manufacturing method, a 
semiconductor-material film which is formed 
on a substrate is worked into the channel part, 
the source part and the drain part of a TFT by 
imparting electrical conductivity to prescribed 
regions of the film and also is worked into an 
electrically conductive element including a 
pixel electrode which is connected to the drain 
part. A region consisting of an intrin^ 
semiconductor which does not include 
impurities is made to be the active layer 
(channel region) of the thin film transistor and 
the region added with impurities Is made to be 
the electrically conductive element of the 
transistor. NA^en a transparent electrode is 
formed, an oxide semiconductor is used in this 
manufacturing method. 
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[6119] XS*<fflI*&TFTTW-f9«a3&i*«ll«T 
0f3tO««fcgi«ttS#^T*2:fcCJ:'3T. TFT© 



10 

8 




1 

\zmkii*iim-^T^ 1 is«©sisiK h 7 > s^x 7 w-f . 
8 1 tKriey- h^^tais v-x«# 

t^*JHl 11 aill5iii^ffiffi*««iJjgT*oT. tUEB 

m-m \zm * nfcai^js 1 1 sscoi^fii h 9 > s?x ^ 7 



:2) 4#BB2003-S040S 

2 " 

2E«©?S|gh9>S?X^7W. 
iii%mSJ:O t>±Ji{ceS$n^gS^«l lEttOlVRh 

X5'7U-f. 
X^7W. 

$n;tfi9©^ffilcjg;s£snfc7>^^-=i- MB€* Sfc 

m%mm h 9 >5?x ^ o h v^r > nfcHsnma 
191 «6Ey-xe#ia*i^^iii*«<i)S<. 

8 E« CDJSMI h 9 > 5?X 7 W . 

30 {81^912 01 mE»ifii«««<. «fi«M^HliT:T:«e 

•[ii^«2 11 saES«[oiiiir£9Mh7>5?x^;9qe 
s nfefiso«iii*cjBi« s nfc7 - f k** s *= 

AiS-rSiS^JHl 8E«0»«lh9>S^X^7U'f. 
[Sl^«2 21 MES«±(=V h g 

i'Xtt^ciE^nfc, ^^'*;W». y-xfil5*J:«^KV-f 

-5<J±cD«trE?f « h 7 >i?x^»cy--x©#€«l&'r« 
40 y-x0#ai. ig-fTJto«rEsiJKh7>5?xi'<cy 

fSK h 5>-:^xi'©i|£»«:«^if|gft<o«jieicaDif 

h 9 >2^X^7K«)«ifi:35:tt. 
<lii*« 2 3 1 «rE¥«<^««*«<fc!»¥4M*:^*» 
«*]H2 2E«0«Blh9>5?A^'7U-f«>«a:iSr|fe. 

so {19^182 4] imsL^%^wifi. mcsXi. m^k. 



~( 3 ) 

* j^Eg n*:^ms5g ^tsmasjcffl t^fcfa&fcfefc J; 

©i!B««::ii£«[S -e-^ai^JB 2 2 ISfjcDff K h 7 > i?:^ 

JJOIS *lfci|^«{*:^«BlO Jil::if6StJi S jgfiEr -5X8 
4:. ■ 

xst. 

iHixstifc^j^iKcSiaLfe^iSfc, m<ti&sm^f»A 
bT, y-h«a:fej:c^y-h«^i®s»4xai, 

«aK:lnxr«>XSt. 
*Jgri5-r-5X8i, 

MIB^SI^SiniXLT. WEV-XgglcSi^Snfc«E 

v-x«^iKsj^fi)cr«.xsts^tr^*«2 2ia«o 

[i»*^2 8l WrlE^flllgSlHlX-rSXSJC^ViT, 

sRsi)Dx-r*xsic*v>T, tum^mm^uajLi^x-m 40 

xi'7H'©Sij6:;&tt. 

{fii^je 3 2] tiiie¥i»{^«}i^jKj&)^j£-r«x8tr5is 

jStoT, fiaES«±.fcM««jA»6*«7>i^-a-Hl ^0 



4#ie2t)0 3-5 0 4 0S 

4 ' 

*?g*£-r -axS*^ JC-&JtflS^«.2 7E«6©»IK h 7 

isjncM«i«!i*^^;i2.«®ji^.p«-r«xa«$ 

tJlll*«2 7S«OSMtth9>-:?X^7V-fO«ifi3& 

i;c/t?FEy- hma^cfigasartifcy- h«^«st«»«r 

<&X8-i:. 

«iEy- h«ffi*i:^«jrE<I^a*»JB**n*:l»EaiR 

©aM(*|g]i^e^i£-r-&x8^, 

MEiieiitMd<}^fig$n>S:iHES«©^K:il£««:«««l 
*Pl«r«X8i. 

«(rE¥«<*:««M*. »«h9>5?X5'Oi|£»*)ii«r 
E¥«^B4c««8tfc@0Jg«ffii-&JPl«Li5i"r*« 
««:-&tlJp«4CjPX-r'6X8i. 

^VXi'^&fflViT. «aE*3**«««icpa«fc«ns 
o^Mi^^aA-rsjii^'*?). fitrE¥^{*««tt*i!ir 
E?'-*'4i;pa5. y-x«. Fu-r >»;fei:tKffl3R««*c 
4ox-r6xai» 

8i. 

*6E««R*»ixi.-c. «rey-x«»c^*n.fc^E 

V-xm^S^Jg«-J-«x8i4&*trfll:*«2 2E«o 
jSK h 9 > -:?X^ 7 t"f ©ffliS3!r ft. 

3 S 1 ME9S«)K^liaX-r«X8C*<r»T. 

m^mmtst'&iai:i^xtts^mnmizMistift«&<om 

SI«a«$&(cp^r«1R:ift9f3 4E4K©«lilh9>i^ 

xi'7U-f©|fii6;&jfe. 

{W*JS 3 6 1 ttlSiii*mffid*»i^'Ci&oT. fflE* 
JSMSlDXt-iXa4c*lr»-C. «rSifeJSR*»XLT« 

Eiiiigsa^»«^t-«»^ojt#t^«s«d &i=#rie-r« 

iil««3 4EmoSllttf9>5?X^7t'-f<P««;Sri6. 
f 3 7 1 i&£iii««a«t19^X?ft o T. 
t»ev-X(i^««ti^A«n;^«ftES4SOS1iiir|gftll 

f9ElfellS±»cMEiiii*«ffi««*"r».3^0»fSj«S 
-^pj^r %xa-&«;!F 3 4 EttoMR h 

[fli^3if 3 8 1 MmJtizmmmimAT^xmizifaiL 
•o X, mm£«L±.\znkm^ib^ e. a* 7 :3 - Mi« 
}g*jc-r«xa£^ 6c^iyfflt*« 3 4 E«o»gi h 5 > 

S?X^7W©«JS*j*. 

"ii«*«3 9i «rEy-x«"^«i»»?p«*n.*:<(rE« 

;E±<cj«tSi|&36>e«:*«S«)i*»«'r*xa«* SiC'^ 
Jfl«*« 3 4 Ea©»il h 9> 5?X^ 7 J^-f ©«iS3& 

ft. 



( 4 ) 

5 

i«T«xei:, 

fjsa«©«ffic#gf«:t}ipnK?£je^-rsxei, lo 

S:S^-r fcii) (DM« S: JgfiJc L J: 5 i-r -5 MJ^*«Bi 

^ilS:^J:^^@tlij|^liaX-$-«XS(C«V>T. MIS^JBK 
$lH]XLTMISD^««£:^«:^-r«tipo»lRl«&«d 20 

f»ET*Ei&?£aAr«xeic*v>T» Me^ttteottA 

•r*XSi:**6fc*tyfl|*«4 0lE«©JSI«f9>5? 30 

[gil^94 5] S«[Ji(:^JSlill£^f£-r«XSlC5^ 
JgfiE-r«.XSS:Se.JC^triii*«4 OfB«t©SPflh5> 40 

»c.««a<fe*^e>&s«^s$}gfi£-r-sxs3£$ ir-&trBi 



1*182 OO 3 -so 4 OS 
6 

{fill^^4 8] miR±.\z.^m^M1^JSi^ll^aLt^XM 

b * 5 i-r ®«.5£^tr jg«cDoxr «xei . 

ftlX*n/£:«»E¥«(*:«fi|(lOJtfcttlWB«JgriEf«X 
Si, 

f}ie*fe^g«)±»c^jBig&»fiK-r«xg4:, 

«JEy- h«S*vxir lcLT«iE*|s«#*J«KI= P S! 

inxr«x8^. 

Si:. 

«iE«miKj£iiDxu-c, M«y->^a54cSEfi8^nfc«rE 

^mSSJgfiEt-*XSi^^trtil*«4 7E«©W«h 

<fi!^«4 9] «lEiii3tSSS;6««9ipT«-9T. 
80EiiiSlsmSd<}^j£^n^1»ES«iO^ilct&ftlB««( 

^•rsxsi, 

m^fimM±.\z^^sMmm.m^^&ts.rmi&<on^mm 

S}griE-r5XSiSS6»C^£yffll:««4 8E«0»il> 

JBfigr«.BS*«4 8 E«0»«l > ^>S?X^7 W<0« 

;|/S-'>A^^*>^5A-5lil*«4 8E«0»«h5>3? 
S 2 ] S«J:tC¥j|l4t::»»R«jP«t-«X8 

C5fei:^T, *(iEfi«±»-««*i*»^*«5'>i^-3- 
h€&}^^r£X@4&d ^4C-^^BI^3S4 8 Eitoiiiii 

{ai^«s3] MEBisii«S3«tipj$dn^iiirex^ 

4 8 E®®?IBI h 5 >i?7.9Tl'^ ©jSiS^Ertt. 

{iii^js s 4 ] ^fi±(c4iei^j^}sr «x8^. 

«IE««JIS*lllXtxT»gl h 9 •>i?7^9<l>*f- 



(5 

7 

fcttnl!OT*E«&*ttAr<&c:i«CJ:0. «aiB¥«<*:|t 10 

fiKf-sxet, 

*jg*«r *xs t 6fc-&trai*3s 5 4 ?B«o»j«f 
c«««5 63 s«±»c^mJiss?gB£-r-6xe»c5fea: 

jcMa^bA^estesflsag^&jgfiK-r-sxsss'&Jc^trai so 

{«*3HS8] TU-fssi. ii(^e7^' 
^■s«*5J;^«lfi]Sfi^clfc*^^fcsssst£:a«L, «r 

i^-ff ±©»iiBa?iK h 9 ^s?;^^' ley- hmn^mt^-r 



<$M2 00 3-S040 5 
8 

sfrs5^i«h9>-:?x^'<[)FK>»ic««3mfc. Hire 

{0 0 0 1] 

(EL) ^^/^:*.;n;:««*n-5¥ffi«^/^* 
;nc:fflt>e,n*. ?iJSo»«h9>5?x^' <tft) 

t>T. <kDS^L<». e<;D«i&xs«;litiiftft:'r«/t«<z> 

{0002] 

(TFT) ;&<&arn^Ti^ 
h u i^;j^s!©*n39«i2:<«jki.rt>». t ft 

h 7>S?>^*' (T FT) 7 1 U i'XttJcK^n 

n—m±.<Di: F T 7 1 ©y-x®«Eicffitt;sn^y 
-X«^«7S«. <H*«^r) Jft^SOV— X 

«#*TFT7 ltC«»&-r4&. ra— fTJ:OTFT7 lO 

(Bi3^*-r) 6 oy- h T F T 7 1 <c«i&-r 

«. Hi3g«ffi7 2tt, TFT7 1 0 H l/^T >M«eiC W 
{0 0 0 33 «Ea«^t:^Jl'ffl<0TFT7W Ctt. 

3&jjB*fi$n4&. TFTTv-fi^iH 

^t;fe.¥3SJSS!lc:^SiJ3Ftl*. V>*)«J>«IPS (in-plane 
Switching) m<r)WL^^7hn^)\^-i^t. mz^xz^tti 

t\z. z^jM^nt^mm, (^3«s) 7o» 

i'blc^jP'CifeoT, it>t:TFT7K 1 J-^cESn 
mi!^f83i£ (EL) TFT7WO 

{0 0 0 43 ae*. ivTTv^ A«jaT!o* 3 



(« : 

9 

T. 0 3 1 ic^-Tipjc. Hf-^wumtSks 4i)m^^n 

S) 5 4 a. V-;^fii«5 4b*J:t^HW-f >««S4 

[0 0 0 5] S«5 2<DS®lCCne>Sffi-pT«fe^B5 

9SjgfiEu&o^. as 3ICw-rJ:5IC. msoj^tto 

. U'-f>®«5 4c©it±05*fe«3t^5 6:feJ;C/5 9SrMffi 

aaic9«ji6 1 sjgriE-r*. Bfjeo/^^'— 

5 5 c $ffll,iT^f|g6 1 SiOXbT. 0 3 4JC*-ri: 20 

V-X®«5 4b»CS«L.fcy-;^^^«6 2* 
J;t^F U-f >ffi« 5 4c IwSaiUferi ^^'iy hJB 6 3 € 

CO 0 0 61 s^g^tsiSsmffid^^fe^n-sTu-fTftt, 

5 2 <D«SIC. 0 3 5 iC^r J; -5 JC. 6 4 ^& 

j^^r «. B 3 6 »c55"r± 5 imm 64ir3>^i^ so 

etC-f >>":7A • XXK<fc«& (I TO) fF©M?«^fl« 

10 0 0 7} ±&(oi:^\zvxmmnmi>m^titiit<o 

•6 , S« 5 2 OS® Kfc t A «Sfl:dr'f ss*^ e ;4 «« 

n«. 3i?hAy-i>sTFTTV'-nc*v>Te. y-h 

[0 0 0 81 ±f3©J:pfc, ?e3l5©TFT7l"foaifi 
{0 0 0 9] -eUTv ■7X2?«:0D««'*>XS©f8ISft:j8« «0 



1$ie2 00 3-S0 40S 
16 

tt, 4#Sfla62-5 0 2 3« 1^4ia»C. ^^h'^J^i' 

rng^nrv^*. L*»L. c:<oft«*-e©**TFTT 

[00101 

fB^;a:XS^TFT7K^£8!iS-r«i:i* 
{0 0 1 1] 

am) , y-7>eRfej:t^Hi'-r>»iwiiox-r*i.tt> 

{0 0 1 21 S*ttlC«T«£4*>*'&* 

{0 0 131 ^«Sife0^ftHr«. ^t£»IS. V— !f H- 
5^ ^JPffiJi, 1 O " «/ c m' S«Offije«<P^«<» 

{0 0 141 i|£^«:««Ktt. «-n's©9nitt##o«r 

«^lH}ir«Ci&<, TFTOSSi!?«P«8-r«Ci 

«t#^^ n^ei«««^ i.rc!>fi«ti:. mmiOLiflit^i 



( 7 ) 

II 

[0 0 15] 2»^^{*:«ipHSK. mtmm <ZnO) . tst 
it-^if^i^OI^Mid (Mg. Zn,-.0) , ig(k*KS'> 
AffilS (Cd. Zn,..0) , gE<fc*H5^>A (CdO) 

i^TcJR (B, Al, Ga. I niSiiKT i ) , *&ttn 
S!T*EI&i:UTV;K7C* (N. P, As, S b^teitJtB 

i) d«mie.tis. mmmmtvx. ^r^sti^w^jiDfi* 

CO 0 1 6] ti!*. i|i^«:«!^IIgS5^-\'^;i/®«E, V- 
{0 0 17] *SqgTtt. TFT©¥«i^JliH 

«. bfc*«-3T, 5ia«s-<»a>i'i^ ^*-;^^?gJa^•r 
[0 0 181 -<4c^$ti;^¥^{4;JB:&J:^9lsm4i«tS 

to 0 1 91 l»toi}>«i#aigffi?SJ|««/t:^;P»Z 

vxm^tEtitt&mmmiznkmLxmm<os.ktmm&m 



2003-S040S 

12 

;Kosi5go;^-r 'y¥>ifitt^^L,x<D&m\zm.'oti-r, 

5S^i:LrOTFTi|g«<C)«|fi60TFT38«. V— X« 
[0020] 

tlfc, ^^fc«3)^,3j«hAy-hTFTS:filA.fcTFT7U 
{002 1] h v T^y- h T FT*«fl>t.fcT FTT W 

tt, etToxsi -A~i -Hfc^oTSifisn*. 

[0 0 2 2] CXSl - A] X/X 

JR*«, SSiS:/oirXi>£:«««©ffiffl«*'iCTFT©*» 

{0 02 31 Ixai -B] ¥3S#«i^JK&, »1 Pi? 
J;£^-€-n»c^«!!Ufciiiilg«ffi.&#ifjp«lc/X^-:2>y 

JSfif*. C:c0^1<DU>?Xh«-7Xi'iL.T, 
{0 0 2 41 tXS 1 -C] /X^-r:>i^a. i»s3MMt 

<0«}i|B^^l^T»« S iN., A l .Oi, MsO. Ce 

{0 0 2 SI fXS 1 -D] 3PriE*nfc«e»IB4:<C. y 

if^<^\Ziir>X. ^l&)BJB«jPi«'r«. «life)B«^ 
UT». ««^««ie<. iKOX8 (1-E) iC«V^T« 



( 8 ) 

13 

[0 0 2 61 [XSl-E] y-ha@*5±t/i^-h« 
[0 0 2 7] tiai-F] y— h«S*VX5'tbT 

1 -EcoWlCff 5^:it>ni||T**. TFT 

[002 8 ] [xa 1 - G] tm.^mtmi)m^^nisi 
[0 0 2 9] [ISI -H] y-7.gefFA^fimbfcS« 

at>©*««iasT?€r*, ^<Da, tlJgBXSl -Dtl^^lC 

2&JB/i*Xy5=->i!^-rS, 40 

[0 0 3 0] s»tttcDjiimms£?^j;K'r<&«di= 

mSSJgfiK-rS. *3SjaM5SaS5^'''^^Jt'ffl©TFT7 
[0 0 3 1] I P SS!?fiES^^A^JPffl<DTFT7W'f 

*fc»4jS5>sc«i;T. eiToxs (1 - 1 ) ifi^na^n «o 



4#n2 0 0 S-'S 0 4 0 5 
14 

«, 

{0 0 3 2] [x@ 1 - 1 ] i^^^nit^j -7.m^m, 
T F T^<£t$a-r s«sigi&ss±icjgj«'r*. »«« 

tt, fi&OS^S;ttt^|f*^&©^«»Cj;*TFT^<D<# 

tto^a-^, ^xsic^3tt5aiB^i»<'fc«i>ot>oT* 

•5. i!>;tt< tfcTFTTU-YO— SSSra^fi^aB^Et* 

!®ttttlplJiT-6. ^SSSiUTtt. «i!l^tfSEfl:y<* 
Jig. Sfby'f^Ii8^oy'riS»oM««5*>S6:*t>0*< 

ffiA*aSUTJ^^$n*E L**/^*;i'ffl«>T FT7 u 

[0 0 3 3] 2j?hAy-hTFT*«AfcTFT7W 
»4, aTOXS2-A-2-ElCi:-3T«i8*n*. 

10 0 3 4] cxs 2 - A] <e»tt©««o±«c. y- 

«lifeJSS*Xy5^>i)^'r». »*b<«, »1&JSB 

[0 0 3 5] [xe 2 - B] y- hfi^««**jp«*n 
«ijjLa:^5XvcvDici:?r» ««:y-f*. a4fcy-f 

[0 0 3 6] {XS2-C] l&fikBiifC, ^^^If^R 
SJ^lSU, * 6 »Ci|£«flt««l!l«T F T©¥»<^B*i: 



IS 

10 0 3 7] #«{*:«iSfKJc^i^iKlS:aALfc«. ^^M 

[0 0 3 8] [IS2-D] it6igs±tc, y-;^€^ili 

Xh^^JgfiKU. Bif^®/^i'->JB«S*T-5m3<0T 

CO 0 3 91 SI^^(3Dp^m@&^fi)c-r-&«^lC 
tt, «2^JSB^*DXUT, V-X<S#«lti:'bCBI« 

[0 0 4 0] I PSM^a^^/'^^Jl'ffiWTFTTU'f 

[0 0 4 1] »*b<tt. SfcttiJJSiClSUT, aTo 
xS2-E*<#lnjsn*. 

[0 0 4 2] [xa2 -E] j^fiK^sn^y— xm^ii, 
26-5. ^mmtvx\t, mA.\m{t^^^m. SLitir-( 

[0 0 4 31 lPSmm&&^J^^Jl'm<OTFTTl"< 
tC:fel»Ttt. (5fc#lp]Sffi) fT±<0*c 

[0 0 4 41 hTFTSIiAfcTFT7U-f 
»4, eilT<DXS3-A~3 -HI'ioTtjglji^tl*. 
[0 04 51 tXS 3 - A] «fe^ttCDS«©±K, ^8 

[0 04 61 [XS3-B] Sl^JSSd^JgfiESnfcS 



; 9 ) ^ 2 003-S0 40S 

i^SS:J^J*T<bi. »f,n-&TFT(D4$<t***^"r*. 
[0 0 4 7] [Xg3-C] ^l^JB®*^t^lfe»S* 

10 {00481 Ixe3-D] y— f«ffi*J:C^i^— hi® 

*iOty- h«^»iiaffit©W»c«ffi«^iioT»c:i 

{0 0 4 91 tXS3-E] y-hmffi«)6<}gJ«*tlfc 

<c J: t> T¥JS«E«««*J!Kl«-r «. 
20 {00501 {Xe3-F] ¥««:««IS*TFT7V 

{0 0 5 11 is.^. 3tRI*tt©lii5l?mffi€rJ^ritt--6«^ 

B^«ffi*^j«-r-6x@*«*5<c#jHi*n«. 

{00 5 21 iJ^S)Sl!«S«*/"«*;V«®T FTT U-f 

30 ic*s»-»T»4, j:Exe3-F-cjp**n^aw:teis«ii 
{ 0 0 s 3 1 I p s s^^««^/t*;^J!i<z>T f tt n- 

finli^T, ^^®Sa <?#ISJ««) *J:tX3-ff J:0*a 

10 0 5 41 »*Ktt, *^»JU65>S«C<6:CT, .£tT© 
lS3-G3S«#ftI*n». 

{0 0 5 51 {XS3-G] ?g«Ksnfcy— xm#». 

40 TFT^Sfe«-r-6«SIS**S<gJi»-i2*tS*t*. I P 

[0 0 5B1 ±E©*5»CbTl^SiatlfcTFTTl'-f 

»-3tS2iaS-fr-BEL«*/^*;i'X?tt, @I5(I«!S*C. ¥ 
^<^«fi*fiOXt.-C3^sS^EnitS?8&*>©««(r»«. .R 

^0 minnxz. ^jRB^jbnxuTjgtf 



< 10 ) <tlJB200 3-S040S 
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mmmmtvx, ^mi^ttm^'btt^'boDiz&m^^'^ m (zno) *^5;a:-5Si?;&:¥«*^«fiiK4S, x/^y 

-5t>0©}iX;ErSfflV»«. £tTOi) ~iii) i'U>y, :/7XvC VDffi*fc«> y4=-lCJ:-3TP« 

[0 0 5 7] i) RI*«li©MP« 5a3&}g^r*. ^&nfcU>?Xh5 a€fflV»T. 03 

ii) -«ICJg)EK$tlfcSHjmgi:, S?^mffilC^«!UT 10 CO 0 6 4] Ui^X h S aSr^acUfcO-S, DOlSnfc 

[0 0 5 8] Ri*mffiiSBjmffi»i. s«mffi*« *'g>i^{cj:oT. smm6±iz. 7)v^-0J^iii^)\^ 

(Oitifi. 3 : l-l : 3 ©*SfflrtiJ5c-S«UwE$n«® rsy- h<i^tS*J:«^y— h«ffi»C**«L.jt/Xi'-> 

[0 0 5 9] «S«*/X:^;K)!>7U-fS«tUTtt. « fflt»T^«« 7 SXy^>i>^f «. 

BJ::. ?SSi^^?&R;fStD:;^fp]i::gEr^iJ$-a-sfc»©jeSBB 20 {O O 6 S] h S b®^*®©^. :j^'>»T>* 

[0 0 6 0] «-«IEL^^/^^;i/-c». [0 0 6 6] Bl 6 tc^-ri:9(=. }gj«i§rn^i^llK8 « 

5f^3t®Am^iH$n, S^t::«l!i%3tH±lcJ*iS]mffi vxi7Cffl<r>T. ^^ft:«^H«4ir. fciAtinS^tt 

[0 0 6 1] W-r>g54 c*5J:i^H W>«4<:4c:j*i«i$tl&HJ(5« 

[0 0 6 2] ^HJS^'J-Ctt, TFTOy- i^lCi 0, h«^iSiaT©««*J:t^y- H««9 

yy-hTFTSfflV>fcTFT7'H'l=OtiT!ttWr [0 0 6 7] H7IC*rJ:5IC, Xy^>^^l=J: O V- 

■5. *SliS«9|OTFT7U-<*Hl© (a) iJiC^ b^*<SttlbfcS«2 ©*ffi»C, dr-f **1H« 
(b) ic^r. HJC^Ti^lC, li^mSlOtt. TF 40 Sg^ty7;P5X'?A^^*»6«t«P**tO. 5AimO» 

T©*3S{*:®i:UT05^-\':^Jl/SS4 a. V-;:^gK4b* S 6lCj^J«LJ:5i-r«y-X«# 

irf KH'>a54 c tig— jBCBBsn, -ensi— {Mc sjc^isufc/x^'— >ows?:ith6c«»*-r». le* 

JgfiKSnrVi*. ®Sl«ffilO, 5"-\'^;P854 a. V— $nfcUi?;5;h5cS:ffl<rifcXy^>ir»rioT, 

XgS4 b*5J;t/HK>a84 ctt. ««ttSr(*^$n;t JKl 1 tt, 08<C5^-r*5ir. jt®Xy^>i>'lCJ:0« 

ij£^#:«<B}!6»^;i4. mUfcy->^8P4bCfillltLf.fcy-X«^«l 2lC.aDI 

[0 0 6 31 *^Jfi09CDTFT7W-f tt, fct^«aT Stt*. 2»*» 8i«S 

fts.mtti3^7.mm.2<ommizit^^mmmm <cv ffi{t«b*^^«t5i68ai84ri:0!SflisnTvv«fc 

^ffiO. 4 umaWKt^-fSSif^^Ui^m^maiL. S& ^0 [0 0 6 8] ^S^f^CX, l^i^Xh^-c^fii^m 



19 

(a) *J:c; (b) tS-rj:5»c. hy:/y-hTFT 
€:«iAfcTFT7U-f l*i^f,>l*. dCDit?. ^gbjel 
K tftl^-r * it «6 (Dlt-^^<D^^ *«E S tl/i«^'vO« 
SSI 30JB;«tt|)5<c:tAtjfSUU. t)S^A/, Jin 

[0 0 6 91 jbSH©i-5IC. *:|||iS0yfc±.5i, 3tt:0 10 

7* hv:^^;©*5£fflv»TTFT7^-1•*<^t^n*. * 

CO 0 7 0) iii5gmscE>tmaiSfflt'>s«-&ic«. it 
010 (a) iz^-ri.'5\z^mw^mm4;s:'^^^ju 

HH'>8|{4 cfcglfilE^fcttHl 0 (b) IC^-Ti^lC 
n ^-^^ h®« 4 d lc«ttUfcKi*S5S«ffi 1 0 b ICilP 

xr<5. 

swiS3gms*jgfi6-r«. y->^ffi^«i*}gfiE"r-sxa so 

[0 0 7 2] I P sa!ffiil«^/'«*;l'fliOTF 

T7u-^<om-Btz\t, mm<ommm®t:mf'^. tftt 
[0 0 7 3] fct^tf. Hinc^r±pi:, «amffi 
mmm^y-hmnm^i^ify-hmmdizta 

X-r5XglC:feUT, IB|^lC®5^mffil 0i?*Sr^c-r» 40 
JP©«Sflffil 4*5j;t/ig-ff±CD^^S«ai 4 SS« 

-r^^asga (H^s-a-r) sjgjat-r*. jgrfcsnfe* 
a«g 1 4 *3 hma 9 

V-;^«^«^i:0*6ai14dt{6«$4l-5. ^ft. HI 2 
i:^rJ:'^ir, ««ja i 3 i:lc«»)g«((D^aSS i 4 « 

EixT"tj:v». ^mm 1 3±^<oi^mnmi ^ommz 



) 4$|B2 0O 3-S04 0S 
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m\z\,t.ts.f,ts.\f^. 

(0 0 7 41 etT. ±ia©*5<CUT#&n.fcTFT7" 

[ 0 0 7 S ] [I. MS^^/^^JH *^«S«»J<OT F T 
TW"f«, HI 3C*-ri:5?&:tSES^*/t* 

)V\zm^^^ti^. jKs«*/'«*;i'ic*v»-ctt. ai 3»c 

TFTTU'-f 1*5*^;^?^IRI««1 1 OWSfiSSl 2 0*C 

arsMttt, -en-enjKSEi^isi 5^*1^1 o 4*« 

J^fiKSnTli*. «(6iS«l 1 OOTFTTl'-f liffia 

TO) ^i)^i^ts.^m.mts.n^%M \ 0 3*«E*ti«. tt 

l«]S^O-:^CG <«) , B («) *it^R <*) 

^-7 1 0 2 *<i2*n«. 
[0 0 7 61 ^[SS^/t;?.;^*, fciA^iKT©*:^^ 
bXSaiiSn-6. TFTTV'f l<D»SIJil 3 J:IC, # 

;a::fe, «S)KS:KttSJli«C<. TFT^©«iB4ca[S5 

ti. (^^<r>:^mzii^x. SPfti^f^xS^Ki 0 1 Ji 

tc^r^ms 10 3 ^^jEfi-rs. 101 ©»f^€S 1 

0 ztm^^nft^myzs ^SJciSDrffiffiBiL-ro 

{0 0 7 71 6lJi©J:5<c4^T#Snfc^lR]S«l 1 0 

cKTFTzw-f 1 ©-en^c^t^-rsmjafc. ^«e)fii««ii 

10S«:J|*T«. a:*, TFTTW 1 »Ctt, ««» 

1 0 5 tn oe^jpfiKT*. «v»t, ai^C 

ffi 1 0 10 3 i:**fSl*H»-& 5 A 5 tC. TFT 

.7u-f ii«i6jSiKi 1 oi^ASO^to-e-r. MSfim 

©MIH*«fc2:*«rSam©S-t;i'«tt*it"r*. 

^SEi^mi s©Erp]ffi9:&r^^%@Ei^fili o 4 
— ^^ 10 6 <c*&*»u«e>^t&nfcMP«* 0. 3S*;i' 

©rt»IC*ffli«» <fci A«Z LI14792;^iPi^ 
• 7> H • *Wt— — • -f >a— K (Merck 
& Co.. Inc.) ) ^£ttAL.fc©"6, Ha»*«al^T, 
ms^m 1 ^ 0 ^ }g^T«. H<c-e©W^iiifc4l«<R 1 0 
7^i:^l 0 8*i^ax=3JPia:*««cST*i. H 
1 3\Z7rsrt^^t>^^y^7sV-y1t^^'^7-'i yi^ (TN) 
Si©%S^^/t:);;i'l 0 0;&t«^n«. jeEAS^/t^^ 

<-H^<<t-r) «)6Ojie©3ifij&l9flr'4-«2l<&«:J:0. B 
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(0 0 7 81 [11. m^fEjt^^/t^^p] ^mmmoT 
F T 7 u-r ©liigmtii fcsif^jts J; i/f** iS]«a * 
m^-r^t, 01 4ic^-rj;3ntmif^3t (ed 

TFT7U-f(DlS®C, l«>HfeSSg«»CJ:t>Tm5^« 

fi£-r«>. 5!3t)g 2 0 1 *<j^fi£$nfcas©s®ic, fct 
A«3tsi*tt©*n«amei2 0 2 tux, 7;w5— -^a* 

«a2 0 2 Sfi^^aSSrJ^fK-r^&t 

10 0 7 9) j:©els*/x>i;1'T«, 

[0 0 8 0] «^SS01I2» *SISS{!SJ-ett, TFTOy- 

Ay— h T F TSffl «r»fcT F T7 W fc-3V»TSi53'r 
■5, 

[0 0 8 1] *lliSCqOT FTTKS:01 5 IC^-T. 

0ic^-rj:5ic. ssgmffiiott, TFT<D^^m»mil 

LTO^^V^JpaSB 3 a. y->^»2 3 b:feJ:t^tsi'-f 30 

>gP2 3 c il^-^tcBB^n, ^tlBii—mzm^iStl 
Tt»«. HSgmffilO, 5=-v^;PgB2 3 a. y— :^852 

3 b*itKKK>a52 3 ctt. «atts(*-^sn&* 

[0 0 8 2] *SIJS«^OTFT7W'f tt. fctAtiKT 

[0 0 8 3] HI 6IC*TJ:51C, ^feSf^^nfcS5Sft^f 
9;^S«2<D3tiB»c<k^§ligitffljt (CVD) icio. 

•dT, T>ir-n-hm3±\Z, T;P5-'>AtS?Jl'3 
^^•^AS S 7 : 3©SSJtT*tri?S***Sj2 0 0 nmO 
^JSe 2 0 S:Jg^-r<5. ^JSS2 0©±IC, W5?;!^h*f 

— >Ol<'i;xh2 1 aS:»«ft 

0. ^jsg2 oi&y-hmffi9:fej:t^y-ni^« (h 

[0 0 8 4] Ui?Xh2 1 a^^L&O^. Bl 7IC -SO 



) 0 0 3-S 0 4 0 5 
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^<by-f sg3S^?>7i2>;p$)&tl S 0 nm©«fe&)i2 2 
JPS*<5 0 nmOD^-(bffi« (ZnO) *^^.^Cl>M§SJi¥ 
it, ;*-;/=^^^lCJ:oT}g«"r«. ^V>Xf, Bl Slc^f 

>©Pi?X H 2 1 b SJ^Sfif S. ^enfcVv'X h 
2 1 b!£ffl(riT, ¥«<*:««l(t2 3SXy^>i/'-r*. 
[0 0 8 5] ¥^{4c$^l|Sffi|2 3<0ttlX<0M£y^l^8tf=. 
vxi^SfflViT, ¥^(^«<EfK2 3lCnl!^«i6i^-C*4 
'J>^fci:;^tf2X 1 0"e/c m' ^fiO-T*. ZL<DT 

SSa«?&|IS?V»T. ¥3f{^««K2 3Ci»«tt*»##* 

*^«^«ipfsg2 3tt. Hi9»c*r*5ic, 

Jl'SKZ 3 a, y— xa2 3 b. Kl^-f >«2 Sc^JiZf 

H u-f >si: 2 3 c i o (c«i«g6di: 

[0 0 8 6] 02 OJC^fi-S^C. y— X852 3b«?*« 
JgfiE$tlfcS« 2 (ostmvi. y-f ** 1 H*»S*tr7;i' 

mc^^lSUfc/^^— h 2 1 c *}griEf -6. 
[0 0 8 7] U5^Xh2 1 c«fflV\feXy^>ii^tCJ:t> 
T. 02 IfcSSTi^lC, ^««l2 4t4. *OXy^> 
4^lcJ:OSaiLfcy-XSK2 3 b»cSE«L>ty-;^«# 
til 2tiDX$n-S. j£:^SlCJt:CTv W>'Xh2 1 c© 

y-;?.«^«sn 2**3igtaEsn^s«2o« 

35:-5«SJil 3S}gfiK-r*iv Bl 51=^Ti5lC. # 
hAy-hTFT£ffiAfcTFTTl/"f l**#6n«. 
[0 0 8 81 Jig«)lHlKiS«ir«fc»0«^»Oj|||^*» 

E$nfc{S«'>.0«a«i 1 30iB«ttHF<Ci*»Jff«U 

t>-65A/, ::n6jg^**j^fi)c^Fnfcffi«©«si)Bi 
3«xy5^>i)^lcJ:^TiiSiacUTt>J:v>. y-hm#« 
fl[>aiiilc)gfdc$n^«il8ljl 1 3£iff(i2i'r<6C^:lcJ:Dy 

[0 0 8 9] *^ifi«OTFT7K « 

(0 0 9 01 ms^mmtzKHnm&m^^^m'ttziit. ft 

j|i««:«^Bg&5^A'^;i'»2 3 a. y-X«2 3 b*i 
H K >gf 2 3 c f=-lr*;P 
m2 3 a(:ilttL&3 >^^ hifi«4fr^6(C$<t»ttlC 

toil/, is sfcy-xe^s-sj^jsrsis^c^v^T. 
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[0 0 9 1] S?«mStKS*«S<f2!l*«rfflV»-6 

Ttt, ^^m<^mAm\z&^-r^mmmmmm<D^mi!fltt 
mmmmtm$!,\zmm-ri>z.tii^x%i>. 

[0 0 9 2] tifcJj)* 1 PS3!i£a^*/^^;i'fflOTF 

^■^nit^mmmisj:zf^mmmm\t. ti'—hmnm^ 
tmm\z&mLftmm\zi&mmi:m&-ti>^-t\zi:^ 

[0 0 9 3] mm.m 3» **iiS«sjTtt> 

[0 0 9 4] *^i£0y(DTFT7l"f 5&02 2<D (a) 

(b) \z^t. ^^mmx\i, ^(omvi^mji-r 

izmmt^iz^mtsti^, y-h<i#»i8, y- 

hnm 9 xm^is 1 2 <o^it^m^i>m—<r> 

Ji^lHJXLTJgfife^fn*. Lfc*<oT. TFTTW© 
[0 0 9 5] *^ISS0fl®TFT7W^tt, fciA«eiT 

[0 0 9 6] H2 3 fc^-rj:5iw, ifcj^$nfca?a&*f 

5XS«2 0«®(C<t;^^ffiitS[J* (CVD) tciO, 

•Y^^^S^a^^lKSJ^^U, S6JC7>i^-3-hS3© 
±IZ, :^/^yi^V>{ftZJzr>X, 7)V^-'yA^i^)\^=l 
— "^^A^g 7 : 30HfiltT^tlJPSAitt2 0 0 nmO 

<ky'fJ|l*^e.;a:-&;PS 1 S O nmOlfeS^S 2^}^J«r 

«. igSbjB 3 2 osMiz, ^^msi^iaxLxmaiiy 

-<ffl©W>?Xh3 3 a?£}B«-r<&. 
[0 0 9 7] Xy^>i)'fcJ:0. ^&BI3 1* 



) ^re2 0 03-«040S 
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J: mt^m 32^U'-:?Xhe33a <DJgttiC?t « 

>ICllOXt--5. Z.(DX.y^>ifiZJ:^X. ^^K3 

3 aO^^cO^, :jxC7g!r>€:r.7*^trpH7f*iSO 

[0 0 9 8] S6.tcy-hmffi9^*«E*nfcS«2© 

iZJi^xmtSifil 0 niii©K<taE«B*>634*¥9f<*^«« 

K3 5 ?&^fi£-r-5. ®E-fbffiiatt^»fc«5)« I 

oT, }&^Sn/S:¥Sfl:««K3S«^J«^tSaia-r 

«jH a >« 2 X 1 0 " fl/ c m' S*©^Sasi0T* 

[0 0 9 9] 0 2 6<c^-rJ:'5»c, «fe»i?**.fci^BI 

o-'ia/cm'^ior-s. c:©5F««i«>»i«u=J:o. ^i* 

< >8S3 5 c*«, iiisgmffil Oil^^lCJgfigSn*. * 
fc, 02 7 {C5;t-J;-5J:, y-hm#tai 8i32M-r« 
®JaE<C*V»T5^»rStlfcy-X«^Sl 2S:S^6<»IC« 
8l!t--6SiBES*3 5 dUmfKtsn^, US?X h« 3 3 b 
&I^*L/, jgJ-StC^SDTffiSIJi 1 3 *J^riE-r«i, 02 
2© (a) (b) iC^fTFTTI^-f 1 **;»6n 

[0 1 0 01 ft*, S«2 36»6©V5?X>O|»*«*0 

©fcfeOVXi^tClOXL., C10VXi'€:ffl<'»Ti»^«<*:« 
i^MOffittg iCftlX i: 5 >*SEAi^ 

{0 10 1] ±S<D<t5*CL.TS<R2JiC, VKUi^X 

x^iz«M$n:^e#«i«t)gj^ti«. 

[0 10 2] 

(f|HJ<D3a«] TFT7WO«jfiX 
{aiii<offimft8£9l] 

[011 (a) tt, *5g|g©-|IJfi«OTFTTP-f© 
ll8R**-r«tBSl^fc«»fiiiHxr*-3T, (b) «. 

-[021 HTFT7W<!!)«i6Xe<0--g;»*=*«t*« 



( 14 ) 



2 00 3-S04 05 
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[H4] I^TFT7U'roaitlSO$e.«Cfl6(0|S:Pg?lC 

[0 5] I^TFTTU'fOSJigXSOSe.ltteOglSgC 

[06] raTFTTU'f OSjtIg(^)Seirfl!lcCi©|iglr 10 

[07] I^TFT7U'f<DKiSXg©$^tCfl&<0©Pgfr 

[0 8] I^TFTTWOSJiiXSOSSlCft&ORKfc 
?. * ^TSSSODiSBS b fcffiWi® 0T* 

[0 9] mrFT7i^'i<os^i:^rmv&vttmmma 

Tfe*. .20 

[010] (a) :^^Zf (b) tt, -ttlifn^^^goDfi!! 
©*li£0yOT F T 7 U-Y OS?ilXS©-g:®t;feltSS 

[011] *%B^©$Sfcte©|lig0!I<OTFT7H'flD. 

[012] *^HJcD$e,t<t&©SI2iSfi^OTFT7"W"f <0 

[01 3] ^mm<D-'mmm<oTFTTu^t:mif^ftm 
a«*A:^;i'«^-r«iBSLfci^»f®0T»'&. 

[HI 4] HiSjyOTFTTU-fSrffltifcm 30 

If 583t3E*/'«*;PS*r«tlllS b fc«JIS?® 0T»«. 
[01 5] *%?^<D$SlcteCDSIJg^a|<DTFT7Kfl!) 

>4&. 



[016] HTFT7W OSiiXSO-ei!glC*3»t« 
[017] I^TFT7K<DS!j§Xg©ft&©|S:|5g»c4J»t 

[0 1 8 ] H T F T 7 u-r ©aiifixso s 6 ic«ioa» 

fc*tt*3S«©«JiS5Rrsa5O«l«U:fS:«E»fiB0T» 
*• 40 
[019] I^TFT7W®SiiXS<oar6»Cffi©a» 

■5. 

[02 0] I^TFT7U-r©lgigXS©S6lCfl!lCDSIg 
fciJ It S«0« J8 £ Sa50«l« L fc«»f ® 0-CJ& 
*• 

[02 1] raTFT7K<DS!iiISO$&ICffil©S« 
tC^(t«S£©tK9l£^-r£SEoD%l«L;^»t9rS0TJ& 

.{02 2] (a) ». ^feiKD^^lCidlO^tllMOtP SO 



T7 u-f ©gg5s^-r«i6Lfcffl[»fisax?»-3r. 

(b) «, I^V®0-^»5. 

{02 3] HTFT7U-f*©Sigxao-giP^»C*tt* 

{024] I^TFT7U-f ©S!iexS<DteoeB»C*tt 

[02 5] igTFT7W'-1'©S!iiXgO$&JCteOS:l8f 
ir«(t£S«©^Sg$^-rSfficDfill«l.;^»!Wr9a-C» 

[02 6] |gTFT7l"f CDS!ifiXS<D$e»CteOffe» 
C*3tt«.»«Ot^ffi£^-rSSK©Sll«L.75:fiE»f®0^* 

{02 7] I^TFT7V-f ©SfflS^-rfillftL&aWfB 

0^fe*. 

{02 8] il£*OTFT7K©«|j««^-r«llftt./t* 

{02 9] I PSS?KS«^/'^:^^;HCffiV»«TFT7l> 

{0 3 0] Se*<0TFT7K©$g2lXS©— e»JC* 
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